hymomas are rare tumors involving the anterior mediastinum. Localized thymomas can be surgically resected and have an excellent prognosis, whereas advanced thymomas are treated with induction chemotherapy followed by surgery. We report here the successful use of chemotherapy in a woman with stage IV thymoma with pericardial infiltration and effusion. Our experience suggests that aggressive chemotherapy with a cisplatin-and adriamycin-based regimen can lead to rapid regression of thymoma and significant improvement in symptoms.
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Case presentation
A 59-year-old white woman initially presented with a 2-week history of dyspnea on exertion. Review of systems was significant for night sweats and a weight loss of 20 pounds over 2 months. She had a history of stage IIA, T2N0M0 uterine adenocarcinoma status after a total abdominal hysterectomy and salpingo-oophorectomy and was in remission when she presented. The physical examination was notable for reduced breath sounds in her left upper chest and muffled S1 and S2 heart sounds with no evidence of elevated jugular venous pressure or pulsus paradoxus.
Chest roentgenogram on admission showed a large left hilar mass measuring 8.7 cm ( Figure 1A ). Trans-thoracic echocardiogram showed diffuse infiltration of the pericardium and a moderate pericardial effusion with an ejection fraction of 55% with no tamponade physiology (Figure 2A) . A computed tomography (CT) scan of the chest showed an anterior mediastinal mass measuring 9.1 x 6.7 cm, encircling and compressing the pulmonary arteries and veins with extensive infiltration into the adjacent pleura and pericardium. A CT of the head, abdomen, and pelvis showed no evidence of metastatic disease.
An ultrasound-guided fine needle aspiration and concomitant core biopsy was performed, which confirmed a lymphocyte predominant thymoma in keeping with World Health Organization type B2 ( Figure 3 ). The biopsy showed large epithelial cells present in a background of many small lymphocytes. Immunostains performed on the epithelial component were positive for pankeratin but negative for CD5 and C-Kit, and the lymphocytes were positive for CD3, CD1a, TdT and CD10 (subset) but were negative for CD20, CD15, CD30 and ALK1. In situ hybridization for Epstein Barr virus-encoded RNA was negative. Serum anti-acetylcholine receptor antibodies were undetectable.
The patient was evaluated by the cardiothoracic surgery team and deemed inoperable because of pericardial invasion. During the course of her hospitalization, she had significant worsening hypercapneic respiratory distress with an arterial blood CO 2 level of 85 mm Hg. The patient was transferred to the intensive care unit for noninvasive positive pressure ventilatory support. Given the rapid deterioration in her respiratory status, we decided to initiate in-house chemotherapy with a combination of cyclophosphamide 500 mg/m 2 on day 1, doxorubicin 20 mg/m 2 by continuous infusion on days 1-3, cisplatin 30 mg/m 2 days 1-3, and prednisone 100 mg daily days 1-5.
Over the next week, the patient reported a marked improvement in respiratory status, with complete resolution of her respiratory acidosis. A chest roentgenogram performed seven days after initiation of chemotherapy showed a complete response ( Figure 1C ), accompanied by a substantial reduction in the size of her pericardial effusion ( Figure 2B ). She was subsequently discharged home in a stable condition.
Discussion
Thymomas are rare epithelial tumors arising from the thymus, but represent 20% of all anterior mediastinal neoplasms in adults. 1 The incidence for thymoma is 1-1.5 per million patients. Patients usually present between the fourth and seventh decades of life. Thymomas can clinically present as an incidental finding in an asymptomatic patient or with dyspnea, chest pain, and cough. About 30%-40% of patients with thymomas present with myasthenia gravis, and pure red cell aplasia is seen in 5%-15% patients with thymoma. Thymomas are classified according to the World Health Organization as: type A (spindle cell or medullary), type AB (mixed), type B1 (lymphocyterich), type B2 (cortical), and type B3 (atypical or thymic carcinoma). 2 Thymomas that have a predominance of lymphocytes include type B1 and B2 thymomas. Type B1 thymomas have scant, small epithelial cells, whereas type B2 thymomas are characterized by larger more polygonal epithelial cells, as was seen in our patient's thymoma.
The Masaoka staging system is most commonly used to stage thymomas and correlates well with survival. 3 Epithelial type histology, poor Karnofsky performance status (Ͻ 70%) and advanced stage (stages III and IV) are associated with an overall poor prognosis in patients with thymoma. 4 In our case report, we describe a woman with stage IVA unresectable thymoma with contiguous pericardial and pleural involvement, eventually leading to hypercapneic respiratory failure. The conundrum we faced was whether to drain her moderate to large pericardial effusion prior to initiating chemotherapy, create a pericardial window and consider radiation, or start her on chemotherapy under close observation.
Since thymomas are rare, there is a paucity of randomized clinical trial information to guide therapy. Based on extensive literature studies, the current recommendation for the treatment of thymomas is summarized in Table 1 . 5 For our patient with stage IV thymoma, the recommended management is neoadjuvant chemotherapy followed by surgery with the goal of complete resection. If complete resection is not possible, maximum debulking surgery is recommended. If the tumor is inoperable after neoadjuvant chemotherapy, concurrent chemoradiation is recommended. Neoadjuvant chemotherapy in multimodality treatment has been studied in 3 prospective studies, and included a total of 61 patients ranging in sample size from 16 to 23 patients. Based on a phase 2 trial, we treated our patient with cyclophosphamide 500 mg/m 2 on day 1, doxorubicin 20 mg/m 2 by continuous infusion on days 1-3, cisplatin 30 mg/m 2 days 1-3 and prednisone 100 mg daily days 1-5. 6 An alternative regimen using cyclophosphamide 500 mg/m 2 , adriamycin 50 mg/m 2 , and cisplatin 50 mg/m 2 was associated with an overall response rate of 50%, with a median duration of response of 11.8 months and median overall survival of 37.7 months. 7 In summary, we observed an excellent clinical and radiologic response in our patient with a stage IVA thymoma with significant cardio-pulmonary compromise due to her underlying disease. Rapid initiation of cisplatin and adriamycin based chemotherapy under such circumstances can result in improvement and should be strongly considered. 
